Neowawraea has often been associated or synonymized with Drypetes Vahl. Wood of Neowawraea is diffuse porous, perforation plates are simple, imperforate tracheary elements are thin-walled septate fiber-tracheids, rays are heterocellular and crystaliferous, and axial xylem parenchyma is restricted to a few scanty paratracheal and terminal cells. In several respects these results differ from earlier published descriptions of the wood of this taxon; these earlier descriptions are shown to be in error. Further, as described here, wood of Neowawraea differs greatly from that of Drypetes. Accordingly, generic status for Neowawraea is warranted on anatomical grounds and relationship with certain genera of tribe Phyllantheae such as Breynia Forst., Glochidion Forst., or Phyllanthus L. is favored over relationship with Drypetes. Neowawraea Rock is a monotypic genus of dioecious trees endemic to the Hawaiian Islands. Historically recorded from Kauai, Oahu, Molokai, Maui, and Hawaii (St. John 1973) , the species is currently considered in danger of extinction (Fosberg & Herbst 1975) . Given its scarcity, and the fact that female flowers have never been described (St. John 1973) , it is not surprising that proper understanding of its relationships has yet to be achieved.
Neowawraea phyllanthoides was discovered by Joseph Rock (1913) on rough aa lava flows of Mauna Loa. Rock described this new genus and species on the basis of male flowers and mature fruits, the only material known at that time.
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Concerning relationships, Rock stated, "it is evidently related to Phyllanthus"; he also perceived a similarity to the baccate fruits of Bischofia Blume. Pax and Hoffmann (1931) declined to commit an opinion as to relationships, merely placing Neowawraea in a list of doubtful or incompletely described genera. Sherff (1939) transferred this species to Drypetes Vahl, without citing any evidence for this change in status; nevertheless this assignment has generally been followed by subsequent students of the Hawaiian flora (Neal 1965; St. John 1973; Fosberg and Herbst 1975; Carlquist 1980) . Webster (1975) , in a synopsis of a new classification of Euphorbiaceae, maintained Rock's generic status, but classified Neowawraea with Drypetes and Putranjiva Wall. in his tribe Drypeteae (Griseb.) Hurusawa. Since Putranjiva is often included within Drypetes (Hurusawa 1954; Airy Shaw 1972 , 1975 Willis 1973 ), Webster's treatment tacitly implies a close relationship between Neowawraea and Drypetes.
In the course of surveying wood anatomy of Drypetes for comparison with s~veral genera of subfamily Oldfieldioideae (Hayden 1980) , it became apparent that certain specimens received as "Drypetes ~llanthoides (Rock) Sherff,"
i.e., Neowawraea, were anatomically discordant with other woods of Drypetes.
Furthermore, structures present in the three specimens available for study were also discordant with an earlier published description of ·the wood of ''Drypetes phyllanthoides" (Smith & Ayensu 1964) . Accordingly, the following account of wood of Neowawraea phyllanthoides is presented in an effort to clarify the anatomy and relationships of this rare tree.
MATERIALS AND METHODS
Specimens examined are listed in the Appendix; xylarium acronyms follow Sterri (1978) . Standard techniques were employed in preparation of woods for microscopic examination. Specimens with wide pores were embedded in celloidin (Wetmore 1932) (Johansen 1940) . Measurements of anatomical structures were made in accordance with the procedures reconnnended by Tamolang et al. (1963) . Numerical values in the description of Neowawraea wood are averages of values from the three specimens studied; values included in parentheses are ranges. The variation from specimen to specimen of some features pertinent to adaptive morphology of xylem is noteworthy; data for these features are presented separately as table 1. Otherwise, pooling of data in the wood description seems justifiable given: (1) 
DISCUSSION
Comparison of published data on the wood structure of Neowawraea (as Drypetes phyllanthoides) with the results reported above reveals several significant differences. Smith & Ayensu (1964) reported the absence of growth rings, a pore distribution of 95 percent solitary and 5 percent radial multiples, scalariform perforation plates with 8 (6--11) bars per perforation, libriform wood fibers (with no mention of septa), and axial xylem parenchyma distribution as diffuse and forming narrow bands; none of these features could be confirmed in our material despite the fact that two of our specimens, Usw
Smith & Ayensu's data on pore outline, pore diameter, vessel element length, vessel wall thickness, intervascular pitting, imperforate tracheary element length, and ray features conform with our descriptions. All three specimens studied by us (see Appendix) were similar to each other and offered no clue as to the source of results so different from the earlier literature.
Microscope slides of wood of Drypetes at USw were examined in an effort to resolve these discrepancies. As expected, materials labeled "USw 18672" and "18675" were present; these conform with our description of Neowawraea, and For the most part, woods of Phyllanthoideae can be grouped into two distinct categories or structural syndromes. This was first recognized by Janssonius (1934 Janssonius ( , 1950 , who placed the phyllanthoid genera he studied into the first and third of the four groups he recognized for Javan euphorbiaceous woods. Metcalfe & Chalk (1950) added several genera to these categories, and Hayden & Brandt 6 referred to them as "Glochidion-type woods" and "Aporosa (sic)-type woods." The fact that Neowawraea possesses Glochidion-type structure suggests certain taxonomic conclusions. Drypetes possesses Aporusa-type wood, very different from that of Neowawraea; thus Sherff's (1939) union of these genera is inappropriate and Rock's generic concept should be maintained. Further, inclusion of Neowawraea in Webster's (1975) tribe Drypeteae (consisting of Drypetes, Putranjiva, and Neowawraea) seems unwarranted. Both Drypetes and Putranjiva have similar wood structure, as recorded in Metcalfe & Chalk (1950) and confirmed here; t.hat these entities are very closely related is shown by the frequent inclusion of Putranjiva in Drypetes (Hurusawa 1954; Airy Shaw 1972 , 1975 . As a member of Drypeteae, Neowawraea is anatomically out of place.
The fossil record for phyllanthoid woods offers an interesting perspective on relationships among woody Phyllanthoideae. Several fossil woods ~ith Glochidion-type structure have been described from Upper Cretaceous deposits; these include Paraphyllanthoxylon arizonense from the southwestern United States (Bailey 1924) and Paraphyllanthoxylon capense, Securinegoxylon biseriatum, and Bridelioxylon fibrosum from South Africa (Madel 1962) .
Assuming their assignment to Euphorbiaceae is correct, these fossils indicate that Glochidion-type woods have been in existence for at least 60 million Hayden & Brandt 7 years. The great antiquity of Glochidion-type wood structure in Euphorbiaceae suggests that extant genera bearing this structural syndrome should not be classified with genera of the Aporusa-type.
A search of Phyllanthoideae for plants more closely related to Neowawraea than Drypetes yields several possible genera, but no single definitive closest relative. Webster (1975) Three tribes remain: Antidesmeae (Endl.) Hurusawa, with six genera; Phyllantheae Dumort, consisting of 18 genera; and the monotypic Bischofieae Muell. Arg. Bischofia Blume possesses Glochidion-type wood structure, but the genera of Antidesmeae and Phyllantheae are heterogeneous--both Aporusa-type and Glochidion-type woods are found in each (data from Metcalfe & Chalk 1950) .
Perhaps greater refinement is needed in the classification of these anatomically heterogeneous tribes. As possible relatives of Neowawraea, these three remaining tribes yield Bischofia, Antidesma L., Breynia Forst., Glochidion Forst., and Phyllanthus L., all of which possess Glochidion-type Hayden & Brandt 8 structure and are widely distributed on Pacific islands. Based on present evidence, wood anatomy offers no means of resolving a candidate for closest relative to Neowawraea from these five genera.
Female flowers and other comparative data for Neowawraea are sorely needed, since the data currently available allows only partial resolution of its relationships. However, present knowledge does allow some speculation concerning relationships with the five genera identified above. Antidesma and Bischofia are excluded routinely from Euphorbiaceae by Airy Shaw (1965 Shaw ( , 1967 Shaw ( , 1975 Shaw ( , 1980 see also Willis 1973) , the former on the basis of its unilocular drupaceous fruits with distinctive foveolate-reticulate and often flattened endocarps, and the latter because of its trifoliolate to pinnately compound leaves. Neither of these problematical genera seems especially close to Neowawraea. Only Breynia, Glochidion, and Phyllanthus remain as reasonable relatives of Neowawraea. These three genera are all closely related members of Webster's tribe Phyllantheae. Breynia and Glochidion differ from Neowawraea by their capsular fruits, and Phyllanthus differs in its uniquely specialized growth habit; thus generic status for Neowawraea within Phyllantheae should present no problem.
Of all the tribes of Phyllanthoideae, Phyllantheae thus seems able to accommodate Neowawraea with the least amount of discord; wood structure and known reproductive features are broadly consistent with such a placement.
Classification in Phyllantheae is also consistent with Rock's (1913) 
